One of the primary motivations offered by the Bank of Japan (BOJ) for its quantitative easing program --whereby it maintained a current account balance target in excess of required reserves, effectively pegging short-term interest rates at zero --was to maintain credit extension by the troubled Japanese financial sector. We conduct an event study concerning the anticipated impact of quantitative easing on the Japanese banking sector by examining the impact of the introduction and expansion of the policy on Japanese bank equity values. We find that excess returns of Japanese banks were greater when increases in the BOJ current account balance target were accompanied by "nonstandard" expansionary policies, such as raising the ceiling on BOJ purchases of longterm Japanese government bonds. We also provide cross-sectional evidence that suggests that the market perceived that the quantitative easing program would disproportionately benefit financially weaker Japanese banks.
Introduction
Convinced that Japan's economic fundamentals were too severely distressed to be rectified with standard monetary policy measures, on March 19, 2001 the Bank of Japan announced a new policy of "quantitative easing." Under this policy, the BOJ increased its current account target far beyond the level of commercial bank required reserves.
This had the expected impact of reducing the already-low overnight call rate effectively to zero. In addition, the BOJ committed to maintain the policy until the core consumer price index registered "stably" a zero percent or an increase year on year. The policy was in place for almost five years, being formally lifted on March 9, 2006. In motivating the policy change, the minutes of the policy meeting [BOJ (2001b)] revealed that the Policy Board had paid particular attention to financial market conditions, including the adjustment associated with commercial bank disposal of nonperforming loans and the recent downgrading of the credit of 19 Japanese banks by a major rating agency. In particular, the Policy Board members acknowledged the disjoint between the laudable goal of cleaning Japanese bank balance sheet of problem loans and of the need for accelerated credit creation by Japanese banks.
Given these considerations, a primary goal of the BOJ's quantitative easing program was clearly to provide assistance to the nation's troubled banking sector. In this paper, we examine the market's perception of the ability of quantitative easing policy to achieve such goals by conducting event studies concerning the announcements of the introduction and expansion of the quantitative easing policy.
The ability of quantitative easing to have an impact on the banking sector is controversial. Given that Japanese interest rates were already low at the launch of the policy, many authors [e.g. Eggertson and Woodford (2003) ] were skeptical that any of the components of the quantitative easing policy could have real effects, even the socalled "non-standard components," such as increasing the ceiling on BOJ purchases of Japanese Government Bonds (JGBs). Subsequent to the implementation of the policy, many characterized the policy as a failure, pointing out that overall Japanese bank lending actually declined over the period in which the policy was implemented and expanded, despite the rapid growth in narrow money that took place [Kimura, et al (2002) ]. Still, the fact that banks were under pressure to enhance their financial positions during this period by disposing of problem loans could imply that in the absence of the BOJ's quantitative easing program the rate of credit extension could have fallen at an even more rapid pace. Moreover, there is a possibility that if quantitative easing succeeded in reducing longer-term rates, it could have disproportionately benefited weaker Japanese banks.
The International Monetary Fund [IMF (2003) ] recently argued that the quantitative easing policy has been a mixed blessing for the Japanese financial system.
On one hand, they acknowledge that low nominal interest rates have had the positive impact of stabilizing the sector and preventing an acceleration of deflation. On the other hand, they argue that low nominal rates increase the difficulty of assessing individual bank and loan conditions, and thereby slow the process of shutting down problem Japanese banks. The IMF also argued that the flattening of the yield curve associated with BOJ purchases of longer-term JGBs has made it more difficult for some banks to achieve profitability, rather than less, as net interest margins have declined. Low nominal rates may have also dampened activity in the inter-bank call market, which could further reduce profits for some classes of banks.
There is also evidence that the quantitative easing program has reduced the borrowing advantage enjoyed by financially stronger banks. Baba, et al (2006) demonstrate that the BOJ introduction of quantitative easing policy reduced the variance of certificate of deposit rates across banks, even more than would be expected by the observed decline in the variance of bank credit ratings over their sample period.
While these arguments leave the ultimate impact of quantitative easing on the overall banking sector uncertain, it appears likely, as the IMF has suggested, that the quantitative easing policy disproportionately favors weak Japanese banks over strong ones. Weak banks would disproportionately benefit from the deterioration of regulatory conditions under low nominal rates, and would be likely to suffer less from the reduced inter-bank market activity.
In this paper, we examine the market's expectations concerning the absolute and relative impact of the introduction and extension of the BOJ quantitative easing policy on the Japanese banking sector. Examining the period from the start of quantitative easing in March 2001 to the end of 2004, we identify 10 dates associated with significant announcements concerning changes in the BOJ's quantitative easing policy. We then categorize these events in terms of whether they included only a standard expansion of the quantitative easing policy, identified as an increase in the target for commercial bank current account balances at the BOJ, or whether they also included other enhancements, particularly those that would be expected to have the impact of flattening the Japanese yield curve by reducing longer-term interest rates.
We then conduct an event study examining the impact of these events on the overall banking portfolio. Our results demonstrate that while raw bank returns usually responded positively to expansion of the quantitative easing program, the overall banking sector experienced significantly greater excess returns when increases in its current account balance targets were accompanied by increases in the ceiling on long-term JGB purchases. Indeed, Japanese banks earned statistically significant positive excess returns on all dates in our study when increases in the current account were accompanied by increases in the ceiling on BOJ purchases of long-term JGBs.
We then turn to a standard cross-sectional event study to examine whether the quantitative easing policy was perceived as disproportionately benefiting weaker Japanese banks. We calculate the excess returns of 87 Japanese banks on the event date marking the introduction of the quantitative easing program, the two event dates on which the overall banking portfolio exhibited statistically significant positive excess returns, and a later event date that coincided with the introduction of Japan's financial revitalization program, which was widely expected to result in an aggressive cleanup of problem Japanese banks. We find one variable, the rate of time deposit growth, to be a robustly negative indicator of bank excess returns at statistically significant confidence levels. These results support the hypothesis that weak banks were expected to disproportionately benefit from the quantitative easing policy, as depositors were removing time deposits from problem Japanese banks at this time due to the anticipated partial reduction in deposit insurance guarantees on these deposits. The exception to these results is the later date, which occurred after the introduction of limited on time deposit insurance. In this case, we obtained a statistically-significant negative coefficient on overall deposit growth, rather than growth rates of time deposits alone.
Finally, we also provide some evidence concerning the impact of the introduction of quantitative easing on Japanese industries and firms. At the industry level, we calculate industry excess returns on the event window surrounding the announcement of the quantitative easing policy, and find that positive excess returns were more prevalent among financially troubled Japanese industries. At the firm level, we examine the sensitivity of the excess returns of 49 financially-troubled Japanese firms to the financial positions of their main banks. We find some evidence, as anticipated, that excess returns were larger among firms with weaker main banks. Again, this suggests some anticipation by the market that the quantitative easing policy would disproportionately encourage additional credit extension by problem Japanese banks.
It should be stressed that our event study is certain to underestimate the impact of quantitative easing to some extent, as changes in bank equity values will only reflect the unanticipated component of changes in monetary policy. It is likely that changes in quantitative easing policy were partially anticipated, particularly subsequent to the launch of the program. However, we can still examine which types of changes were treated as positive surprises for bank stock equities. Moreover, we also examine the impact of policy changes in the cross section, which allows us to ascertain the relative impact of policy changes by bank characteristics.
The remainder of this paper is divided into six sections. Section 2 discusses monetary policy by the Bank of Japan under quantitative easing. Section 3 examines the economic arguments concerning whether the quantitative easing policy should or should not have real effects. Section 4 examines the empirical evidence concerning the impact of the introduction and expansion of quantitative easing on the overall Japanese banking portfolio and on a cross-section of banks. Section 5 extends the analysis to Japanese industries and firms. Section 6 concludes.
Japanese monetary policy under quantitative easing

The zero interest rate policy
The Bank of Japan (BOJ) initially attempted to intensify its expansionary policy through standard interest rate reduction channels, by bringing the unsecured call rate close to the zero bound. In September 1998, the BOJ Policy Board reduced the unsecured call rate to 0.25 percent. In February 1999 it reduced rates again to 0.15 percent and announced that further declines would be steadily promoted. These interest rate reductions were termed the "zero interest-rate policy," as the BOJ reduced the call rate close to its boundary level of zero percent. At the same time, the BOJ announced a plan to continue the zero interest-rate policy until "the situation allows for the prospect of the elimination of deflationary concern". The BOJ abandoned its zero interest rate policy in August 2000. The Policy Board [BOJ 2000] reported that "… the Bank of Japan feels confident that Japan's economy has reached the stage where deflationary concern has been dispelled, the condition for lifting the zero interest rate policy," and increased the call rate to 0.25 percent. This reversal was criticized by both the Ministry of Finance (MOF) and the Economic Planning Agency (EPA), who insisted that the policy reversal was premature. The MOF and the EPA both requested a postponement of the vote at the Policy Board until the next meeting under Article 19 of the Bank of Japan Law. However, the BOJ rejected the government's request to postpone the vote and approved lifting of the zero interest-rate policy by a 7 to 2 majority.
After six months of continued weakness, the BOJ returned to its zero-interest rate policy by reducing the call rate to 0.15 percent in February 2001. Moreover, the return to the zero interest rate policy was quickly followed by a set of policies chosen at the BOJ Policy Board's March 19, 2001 meeting, self-described as "… monetary easing as drastic as is unlikely to be taken under ordinary circumstances."
1 The Policy Board noted that Japan's economy had failed to return to a sustainable growth path, and again faced a threat of deterioration, and concluded that more aggressive policy was warranted.
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The primary policy innovation was replacing the call rate as the main operating target for money market operations with the outstanding balance of the current accounts at the Bank of Japan. The BOJ initially announced that it intended to increase the current account balance approximately 1 trillion yen to a target of five trillion yen. The BOJ was generally successful in keeping its monthly current account balances within its announced target ranges, as shown in Figure 1 . Still, there were short deviations from the target ranges, most notably in 2005, as reports of insufficient supply hindering the ability of the BOJ to achieve its stated current account target prompted calls for reducing the current account target range or eliminating the quantitative easing policy and going back to targeting interest rates.
In explaining its decisions to increase its current account balance target, the BOJ usually stressed the need for a liquidity injection into the financial sector. Most would consider the potential for "non-standard" expansionary policy at the zero bound, such as purchases of longer-term securities or other non-standard assets, to succeed in having an expansionary impact to be greater than the potential for expansion through increases in the current account target alone [e.g. Orphanides (2004) ]. As mentioned above, the Bank of Japan pursued such non-standard policies in a number of dimensions over the course of the quantitative easing era. In particular, the ceiling on purchases of long-term JGBs was increased 4 times, from an initial limit of 400 billion yen to a limit currently of 1.2 trillion yen. In addition, the BOJ increases the maturity limit on bills purchased, and then subsequently renewed the extension.
However, there is even uncertainty about the potential for these non-standard policies to have any tangible impact. For example, purchases of longer-term securities do not affect long-term interest rates in Eggertson and Woodford's (2003) model if they do not change expectations about future interest rate levels. Moreover, Eggertson and Woodford argue that empirical evidence suggests that the effect of changes in the composition of public debt on relative yields is small. 9 Shirakawa (2002) confirms that 9 Much of the empirical argument against the potential for manipulating the term structure through open market operations is based upon the perceived lack of success of "Operation Twist," launched under the Kennedy Administration in the United States in an effort to flatten the yield curve. However, as point out, the operation was relatively small, leaving the experience the impact of both increases in quantitative easing and outright purchases of long-term securities have had little impact on long-term Japanese interest rates.
Empirical evidence about the success of the quantitative easing program has been mixed. Using an event study framework, There are a number of theoretical reasons why banks might be willing to hold excess reserves. First, banks may be interested in securing liquidity, both currently and in the future. Maeda, et al (2005) report that counterparties bid in open market operations more actively when there is greater uncertainty about their liquidity needs. Second, trading in JGBs with the BOJ can achieve desired portfolio rebalancing. The quantity of bidding motivated by portfolio rebalancing needs is greater when financial markets are questionable as a basis for assessing the potential for manipulating the yield curve through purchases of longer maturity assets.
particularly volatile. Precautionary demand for liquidity by banks may also allow expansion of current account balances to affect the risk tolerance and willingness to lend of commercial banks. For example, Shirakawa (2002) noted that while demand for excess reserves fell soon after the September 2001 terrorist attack in most developed countries, demand stayed high in Japan due to concerns over corporate bankruptcies and falling equity prices. He notes that the introduction of the Lombard-type lending facility by the BOJ in particular might have had an expansionary impact on bank risk tolerance. Kimura et al (2002) also argue that easing liquidity could have a stabilizing impact on financial markets and perhaps induce a portfolio shift resulting in credit creation.
However, there is still relatively little empirical evidence that would suggest real effects from quantitative easing. Romer (1992) finds that the end of the United States great depression was largely attributable to increases in the money supply, suggesting that policies analogous to quantitative easing played a role in ending that episode. While Oda and Ueda (2005) find some evidence that increases in the BOJ current account balances were associated with greater credibility of the zero interest rate policy, they find no significant impact on bond risk premia at medium and long-term maturities.
Still, the consensus is that the quantitative easing policy failed to increase overall bank lending, as it decreased over the quantitative easing period while the money stock grew at around a 3% rate [Kimura et al (2002) ]. Nevertheless, quantitative easing could have had a disproportionate impact on certain types of banks, particularly weaker Japanese banks. The International Monetary Fund (2003) has argued that by pushing down the yield curve to historic lows, the BOJ disproportionately assisted problem banks and delayed the needed consolidation of the Japanese banking industry.
Empirical Evidence
Return on overall banking portfolio
In this section, we examine the impact of changes in the BOJ quantitative easing policy on Japanese bank equity values. We pursue an event study approach, 
where t BANK represents the daily stock return of the TOPIX bank index, R mt represents the market portfolio return for day t, proxied by the return on the overall TOPIX index, and ε i,t is assumed to be an i.i.d. disturbance term. e γ represents the sensitivity of the bank portfolio to the BOJ meeting announcement represented by the dummy variable 10 The changes observed on our experiment dates could be attributable to other policy changes, such as BOJ Governor comments, on the dates that the current account target was raised [e.g. Oda and Ueda (2005) ]. We proceed under the assumption that the primary event on the studied dates was the BOJ policy change specified in the text. , e t D . This variable takes value one on the event date t and zero otherwise. The event dates correspond to the ten dates identified as changes in BOJ policies in Table 2 .
Estimation is done using ordinary least squares with White's general heteroskedasticity correction. Our estimation period runs from Jan. 4, 2001 4, through Dec. 30, 2004 , and includes a total of 983 trading days.
We estimate events within a single-day event window. However, the March 19, 2001 monetary policy meeting decision was announced after the close of trading on that day, and the next day was a national holiday. As a result, we evaluate the "one-day" return around that event day as the return on the following Wednesday, March 21 (see Figure 2 ).
Our initial results are shown in Table 2 . First, we note that the raw return on these dates on which the quantitative easing policy was expanded was generally positive. The raw return on the banking index was positive 7 out of the 10 event dates, with an average daily raw return to the TOPIX banking portfolio of 2.7%. However, these dates all corresponded to positive returns for the market index as well, as the overall market responded positively to the extension of the quantitative easing policy. The average TOPIX return on one of these event dates was 1.8%. In addition, the bank portfolio is estimated to be very sensitive to the return on the market portfolio, with a point estimate for β equal to 1.218.
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11 To compare the effects of quantitative easing to more standard monetary policy changes in the neighborhood of zero rates, we examined the return on the TOPIX banking portfolio on 2/15/1999 and 8/14/2000, the dates corresponding to the beginning and ending of the first zero interest rate policy period. We obtained very insignificant coefficient estimates of 0.004 and 0.005 respectively on these dates, suggesting that these more standard monetary policy changes were not perceived to have as strong an impact on bank equity values as we obtain in this study for some of our event dates. These
The highest individual event day excess returns, of 2.8 and 2.6 percent respectively, occurred on August 14, 2001 and the change subsequent to the meeting on December 19, 2001. These were both dates where in addition to increasing the target for BOJ current account balances, the ceiling on BOJ purchases of long-term JGBs was also increased. On the two later event dates when the ceiling was raised, February 28, 2002 and October 30, 2002, we also obtained statistically significant positive point estimates for the daily excess returns on the bank portfolio of 0.5% and 0.8% respectively. Japanese banks therefore earned statistically significant positive excess returns on all dates when the BOJ raised both the current account balance target and the ceiling on purchases of long-term JGBs.
In contrast, there were five event dates where current account balances were increased but ceilings on long-term JGBs were not increased. On three of these five dates, Japanese banks earned negative excess returns that were statistically significant at at least a five percent confidence level. The average return on these five dates was only 0.1%, far below the average for the ten event dates.
The results suggest that banks disproportionately benefited, i.e. achieved statistically measurable positive excess returns, when in addition to raising its current account balance the BOJ acted to flatten the yield curve, either by raising the limit on purchases of long-term JGBs or by raising the maturity limit on BOJ bills purchased.
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Nevertheless, quantitative easing appears to also benefit banks by stimulating the overall results are available upon request from the authors. economy through, for example, a reduction in future expected interest rate levels. This would impact the overall economy, including banks, but may manifest itself as an overall increase in the TOPIX index, rather than a disproportionate return on bank equities. As banks have large market betas, this benefit to banks may manifest itself through an increase in the raw return on the overall bank portfolio rather than an increase in bank excess returns.
It should be reiterated that our results only reflect the impact of the unanticipated component of the change in quantitative easing policy. As a result, we are likely to be underestimating the overall impact of the change in policy. Indeed, for a number of the policy changes we obtained significantly negative excess returns on bank equities. These results are better interpreted as indicating dissatisfaction in the market with the magnitude of the increase in current account balances, or whether or not it was accompanied by increases in the ceiling on long-term JGB purchases, rather than a negative impact of the policy change itself.
Robustness Checks
The above specification assumed that the market beta was constant throughout our sample period. However, it is quite possible that the changes in the underlying financial regime over this volatile period affected bank market betas. In this section, we examine the robustness of our results to including shifts in bank market betas.
First, changes in the intensity of the quantitative easing program could also affect banks' market betas. To ensure that our market beta estimates are not being contaminated by the changes in BOJ policy, we allow the bank portfolio market beta to shift on each event date.
Second, there were a number of changes in the regulatory regime that could also affect prevailing bank market betas. We identified three major changes that warrant attention: On April 1, 2002 limits were introduced on deposit insurance levels for time deposits. On September 30, 2002, Heizo Takenaka was appointed head of the Financial Services Agency, a move that was perceived as portending more aggressive regulatory efforts at closing failed Japanese banks and cleaning up the financial system. Finally, on October 30, 2002, the Japanese government adopted the Financial Revitalization Program which set aggressive targets for reducing banks' bad loan ratios. We introduce terms allowing for beta shifts on the first two of these three event dates.
13 Unfortunately, the third event date also contained a BOJ expansion of its current account balance target, so the impact of the regulatory change can not be isolated from this other event.
In addition to the introduction of shifts in the market beta, we also allow for episodes of foreign exchange intervention to affect bank equity values. We introduce a 
where equation (2) is the same as equation (1) Our results are shown in Table 3 . None of the market beta shifters is statistically significant, even at a 10% confidence level, with the exception of the shifter for the April 1, 2002 introduction of caps on insurance of time deposits. In particular, the coefficients on the event dates are quite similar to those with constant β s. The coefficient estimate on the foreign exchange intervention variable, t FX , is almost exactly zero.
As neither the beta shifts nor the foreign exchange intervention variable were influential, it is not surprising that our results concerning bank excess returns were almost identical to those in Table 2 . The two largest event dates are again August 14, 2001 and December 19, 2001 , with returns of 3.2% and 2.6% respectively. As before, the excess return estimates for event dates where the BOJ only increased the current account balance target were much smaller.
Parametric evidence
We next turn to parametric evidence concerning the impact of the different forms of quantitative easing on the overall banking portfolio. Table 1 groups the various event dates into three dummy variables. CA represents a dummy variable that takes value 1 on all event dates when the BOJ raised its current account balance target. YC represents a dummy variable that takes value 1 on all event dates when the BOJ pursued actions associated with flattening the yield curve. We include all increases in the limit on the ceiling on long-term JGB purchases and increases or renewals in increases of maturity limits on bills purchased.
Finally, LT is a dummy variable that takes value 1 on the subset of event dates in YC that also involved increases in the limit on the ceiling on long-term JGB purchases.
The last dummy is almost identical to the second one, and is intended as an additional robustness test. In particular, we are concerned about the extra-normal return experienced by banks on October 10, 2003. As mentioned above, in addition to the increase in the current account target and the limit on long-term JGB purchases, the BOJ announced its conditions for ending its quantitative easing policy, raising its commitment to maintain the policy for some period of time. To the extent that this policy change results in lower expected future short-term rates, it may also be a policy associated with "flattening the yield curve." Nevertheless, we isolate the events where limits on the ceiling on long-term JGB purchases were raised to isolate the impact of this type of policy change. As above, we estimate the bank portfolio market beta jointly with our test of the significance of the event dates. We first test the significance of the increases in the current account targets alone with the simple specification 
where our variable of interest is CA γ .
Our results are shown in Table 4 . We obtain a similar estimate for our market beta 15 Since none of the coefficient estimates in Table 3 for the market beta shifters was significant at even a 10% confidence level, we maintain the assumption that the market beta coefficient was constant throughout our sample period. of around 1.2. Increases in the current account balance alone also appear to be priced positively with a coefficient estimate of close to 0.9 percent, although our coefficient estimate is statistically insignificant.
However, many of these event dates included other changes in BOJ policy, particularly changes associated with flattening the yield curve through easing the restrictions on BOJ purchases of long-term JGB bonds or increasing the maturity limit on bills purchased by the BOJ. To investigate whether excess returns on the banking portfolio were attributable to current account target increases or these yield curve flattening events, we add the YC and LT dummies in models 2 and 3.
The addition of these dummy variables markedly reduces the coefficient estimate on the current account dummy. This variable now enters insignificantly different from zero. In contrast, both of the yield curve dummies are economically and statistically significant. The overall yield curve dummy (YC ) enters significantly with a coefficient estimate of 1.7% at a 5% confidence level. The dummy for only increases in the limit on long-term JGB purchases has a modestly smaller point estimate at 1.5% and is also statistically significant at a 5% confidence level.
The parametric results therefore support our results from overall bank portfolio returns on individual event dates. While banks generally did better on days when the BOJ raised its current account balance target, it appears that they did measurably better when these current account target increases were accompanied by other policy changes that could have the impact of flattening the yield curve.
Cross-Sectional Evidence
In this section, we examine the impact of changes on BOJ quantitative easing policy on a cross-section of 87 Japanese banks. As mentioned above, there has been speculation that the BOJ quantitative easing policy disproportionately benefited weaker Japanese banks. We therefore examine important policy event dates to examine whether or not this is the case. In particular, we conduct cross sectional analysis on the March 19, As discussed above, changes in bank equity values on our event dates would only affect the surprise component of the policy change, and not its expected component. To measure the magnitude of the surprise component in the policy changes, we examined the change in interest rates on the event dates considered in our cross-sectional tests (Table   5 ). It can be seen that the largest change came in on the March 19, 2001 event, the introduction of the quantitative easing program, where we saw declines in yields at the one-night, 5-year and 10-year maturities of 5, 6, and 8 basis points respectively. It should be stressed that due to the low prevailing nominal rates at the time, these decreases were substantial in percentage terms. For example, the overnight rate declined by 54% in a single event day.
The declines on the other event dates were not nearly as dramatic. Of course, overnight rates were already near zero, so we would not expect much response at this maturity. However, on the August 14, 2001 event date we only saw 2 and 0.5 basis point declines in the yields on the 5 and 10 year JGBs respectively. Similarly, we saw a marginal increase in the 5-year yield and actually saw a 3 basis point increase in the 10-year yield on our December 19, 2001 event date.
The changes observed in the yield curves, as measured by the differences in the yields on 10 and 5-year Japanese government bonds, were similar. There was a relatively substantial decline in the steepness of the yield curve on the March 19, 2001 introduction of the quantitative easing program, with the difference between the two yields declining by three basis points, but on the subsequent two event dates, the yield curve actually steepened modestly. Given the concentration on the policy concerning the ceiling of purchases of long-term JGBs at the BOJ, it seems surprising that these policy changes affected bank equity values as a group but not prevailing long-term interest rates.
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We again evaluate the excess return on bank i on date t in terms of a capital asset pricing model
where it AR is the estimated excess return of bank i on date t and i α and i β are estimated market model parameters, and mt R is again the rate of return of the market portfolio on day t, proxied by the return on the TOPIX index. We estimate the market model parameters over our entire sample. 17 There were 87 banks that traded continuously over this period, which determined our sample size. All stock price data was obtained from the Toyo Keizai Shinposha stock price data set.
We estimate the standard error of daily abnormal returns on day t, ) (t S i , is as 
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We include seven indicators of individual bank financial conditions in our specifications: First, we include bank Liquidity ratios, measured as the ratio of cash, reserve, and call loans to total bank assets. We also include bank Bad loan ratios, 17 As a robustness check, we also estimated the market model parameters for the March 19, 2001 event using 100 daily returns beginning 120 trading days before the event day (
). These results were very similar to those reported, and are available from the authors on request. measured as the ratio of non-performing loans requiring risk management, as defined by the Japanese Banking Law, to net bank assets. We include measures growth in overall and time deposits relative to the previous fiscal year, labeled Deposit growth and Time deposit growth respectively. We include a dummy variable, International operations, which takes value 1 if a bank is engaged in international operations and 0 otherwise. We also include a dummy variable labeled Dividend, which takes value 1 if banks failed to pay the median level of dividends paid by their regulatory class in the previous fiscal year and 0 otherwise. 19 We include a dummy variable, Public funds, which takes value 1 for banks which have received public funds and value 0 otherwise. Finally, we include a dummy variable Bank Type, which takes value 1 if a bank is a city or trust bank.
Under the hypothesis that the quantitative easing program was expected to disproportionately benefit weaker commercial banks, we would expect a positive 278 trillion yen. In addition, while aggregate deposits grew over this period, several notable banks that subsequently failed experienced sharp deposit declines. Spiegel and Yamori (2006) find that time deposit growth was related to financial strength during this period for Japanese regional banks that had adopted market price accounting.
Our expected sign on the International operations and the Public funds variables are unclear. Involvement in International operations usually implies a larger bank with branches abroad, which would tend to be a safer bank. However, during our event period, large banks were known to be heavily dependent on the deferred tax assets in their balance sheets, and therefore were under greater pressure to liquidate their problem loans.
Nevertheless, we condition for international operations because involvement in international operations subjects Japanese banks to a higher capital standard.
The expected sign on the Public funds variable is unclear because of the restrictions that accompanied acceptance of public funds. On one hand, an injection of public funds would directly enhance a bank's balance sheet. However, banks accepting public funds were required to follow the government's "Business Revitalization Plan,"
which required large decreases in bank officers and branches, as well as increased lending to small firms. Shimizu (2006) finds that the adverse impact of these regulatory burdens on average outweighed their benefits.
In addition we added a variable for bank size, Scale, measured as the log of total bank assets. It appears likely that several of the variables in our specification already implicitly proxy for bank size, such as International operations and Bank Type, but we report our results with and without the additional Scale variable as a robustness check.
The results are shown in Table 6 . We first report our results without the inclusion of the Scale variable. For the March 19 th event date, four variables enter significantly at the 10% confidence level or better. 20 These include the Bad loan ratio variable, which enters significantly at a 5% confidence level with its expected positive coefficient, and the time deposit growth variable, which also enters at a 5% confidence level with its expected negative sign. These results suggest that the market expected the quantitative easing program to disproportionately benefit banks in poor financial condition and banks that had been losing, or at least not gaining, time deposits.
The two variables with uncertain expected coefficient signs both enter significantly at a 10% confidence level. The International operations variable enters negatively, suggesting that banks uninvolved in international operations were expected to benefit more from the quantitative easing policy. This would be in line with the notion that banks with international operations would tend to be larger banks with less financing difficulties holding all else equal. The Public Funds variable also enters negatively, suggesting that banks that received public funds were expected to fare better under quantitative easing.
We also examine cross-section event studies for the two event dates that result in statistically significant positive excess returns on the overall banking portfolio, August event date at a 10% confidence level or stronger, while only two had measurably negative excess returns.
confidence level with its expected negative sign, suggesting that the market expected that quantitative easing would disproportionately benefit banks with difficulties raising deposits. The Dividend variable also entered at a 1% confidence level with the incorrect negative sign. This would suggest that banks that failed to meet the median dividend payout of their regulatory class would be expected to disproportionately benefit less from the quantitative easing program than other Japanese banks. As only problem banks tend to miss their dividend payments, this result conflicts with the hypothesis that the quantitative easing program was expected to disproportionately benefit weaker Japanese banks.
The Time deposit growth variable also enters significantly with its expected negative sign on our December 19 event date, again at a 5% confidence level. In addition, the overall deposit growth variable entered significantly positive at a 5% confidence level. This is not the anticipated sign, but the results for overall deposits may reflect anticipation (which proved to be true) that the removal of deposit insurance on demand deposits would be delayed. Our results are notably different from the other event dates. First, time deposit growth rates no longer enter significantly, while overall deposit growth rates do with a statistically significant negative coefficient. This result would be consistent with quantitative easing having disproportionately beneficial impacts on weaker Japanese banks if depositors were now moving all deposits out of weaker Japanese banks. Still, it seems surprising that we obtained negative coefficients on deposit growth at all, given the potential that the regulatory reforms also introduced on that date would broadly be perceived as negative news for weaker Japanese banks. Still, the reforms were primarily applied to larger banks, while our sample is predominantly regional banks that were largely unaffected by the reforms.
Impact on industries and firms
Given that our results suggest that quantitative easing disproportionately benefited weaker banks, it seems natural to ask whether weaker firms also disproportionately benefited from the policy. To investigate this question, we next turn to the impact on Japanese equities sorted by industry. We use indices of weighted equity values for 32 industries calculated by the Tokyo Stock Exchange. As above we estimate individual industry excess returns according to the CAPM model in equation (3).
Our results are shown in Table 7 Finally, we also examined the performance of individual firms on our event date.
As in the case of Japanese industry, we would expect that problem firms would disproportionately benefit from quantitative easing, as they would be more sensitive to any resulting changes in longer-term interest rates. However, another goal of the quantitative easing program was to encourage additional lending by Japanese banks. As Japanese firms are still sensitive to the credit policies of their main banks, we would expect the impact of quantitative easing to have the greatest impact on weak firms with weak main banks, and the weakest impact on strong firms with strong main banks.
To test this hypothesis, we concentrate on a sample of financially-troubled firms, identified as firms receiving speculative-grade credit ratings below Baa-by Moody's investment service. We also limited our sample to firms that had positive trade volume for all of the days in our sample window and had a solvent main bank. In particular, we exclude firms that had government-affiliated main banks, such as the Development Bank of Japan, agricultural main banks, such as the Norinchukin Bank, and insolvent main banks, such as Nippon Credit Bank.
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We regress the cumulative abnormal returns of these firms over the 3/21-3/22
2001 event period on the financial characteristics of their main banks. Our specification includes Capital, the main bank capital-asset ratio, Liquidity, a measure of the liquidity position of the main bank, measured as the ratio of cash plus reserves plus call loan balances to total assets, and Bad Loan, measured as the ratio of bad loans to bank net assets.
Our results are shown in Table 8 . It can be seen that only one of the variables, Capital, enters with statistical significance (at a 10%) confidence level. This result provides weak evidence that the financial strength of a firm main bank influenced its sensitivity to the announcement of the quantitative easing program, with financially weak firms with weak main banks experiencing the strongest relative returns, as predicted.
Still, the poor results for the Liquidity and Bad Loan variables suggest either that the dependence of the problem firms on their main banks is limited, or that the Capital variable is a sufficient statistic for main bank financial strength.
Conclusion
This paper examines the impact of the introduction and expansion of the BOJ quantitative easing program on the equity values of Japanese banks. We find that a weighted portfolio of the overall banking system experienced statistically significant positive returns primarily when increases in the BOJ current account target were accompanied by so-called non-standard monetary policies aimed at flattening the yield curve, such as increases in the ceilings on BOJ purchases of JGBs. Indeed, in our base specification Japanese banks earned statistically significant positive excess returns on all dates when increases in the current account were accompanied by increases in the ceiling on BOJ purchases of long-term JGBs, while they earned negative excess returns on four of the five event dates when increases in the current account target were not accompanied by increases in these ceilings.
We also examine cross-sectional evidence concerning the determinants of abnormal returns to Japanese bank equities on several important event dates associated with the introduction and expansion of the quantitative easing policy. Our results support the contention that the quantitative easing policy was expected to disproportionately benefit weak Japanese banks. We also find that the policy was expected to benefit weak Japanese industries and firms with financially troubled main banks disproportionately.
Our results therefore tend to support the notion that quantitative easing may have had the benign impact of strengthening Japanese financial conditions, particularly with respect to weaker Japanese banks. However, as the IMF report cited above discussed, this may not have been an unmixed blessing. If quantitative easing disproportionately benefited the weakest Japanese banks and industries, the policy may have delayed needed restructuring by keeping these weak entities afloat. In estimation of excess return, constant term was estimated to be -0.000 while permanent coefficient on TOPIX was estimated to be 1.207 and was significant at 1% confidence level. TOPIX returns on event dates are shown in Table 2 . Foreign exchange Intervention reflects dollar value of yen assets sold in FX interventions on event date. Market beta shift estimates show coefficient for dummy variable that equals one on and after stated event date, and 0 on earlier dates. See text for details. "Other market beta shifts" reflect changes to financial regulatory regime during sample period. Estimated R-squared of regression was 0.605. ** indicates significance at 5% confidence level. *** indicates significance at 1% confidence level. 
